Objective: Although embryonic stem (ES) cells (ESCs) may be a promising donor source for the repairing of infarcted or ischaemic heart tissues, their successful application in regenerative medicine has been hampered by difficulties in identifying and selecting cardiomyocytes from the differentiating cells.
Identification and Selection of Cardiomyocytes from Human p ␣-MHC/GFP Transgenic Embryonic Stem Cell Lines

Z. Wang
Nanjing Medical University, Nanjing, China Objective: Although embryonic stem (ES) cells (ESCs) may be a promising donor source for the repairing of infarcted or ischaemic heart tissues, their successful application in regenerative medicine has been hampered by difficulties in identifying and selecting cardiomyocytes from the differentiating cells.
Methods: We established transgenic human ES cell lines by transcriptional control of the ␣-cardiac myosin heavy chain (␣-MHC) promoter driving green fluorescent protein (GFP) expression. Traditional embryoid body formation method was used for differentiation. GFP expression was monitored by fluorescent microscope during the period of differentiation from transgenic clone, and the expression of cardiac specific makers was performed by qRT-PCR and immunocytochemistry staining. Flow cytometric cell sorting was used to select the GFP-expressing cells.
Results: GFP expression was detected after the onset of spontaneous contractions, and the troponin T (TNT) was positive in the area of GFP expression. The cardiac restricted transcription factors (Nkx2.5/GATA4) and cardiac specific genes (MLC2a/MLC2v) were found in the GFP-sorted cells. Functionally, the contractile frequency of the ES-derived CMs responded appropriately to the vasoactive drugs isoprenaline and carbachol.
Conclusion: The transgenic human ES cell lines were successfully established, which was of great benefit to identify and selection of differentiated cardiomyocytes.
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Is Cardiorespiratory Fitness in Childhood Predictive of Subclinical Cardiovascular Disease in Adulthood: Findings from the Childhood Determinants of Adult Health Study
Q. Huynh 1, * , A. Venn 2 , C. Magnussen 2 , T. Marwick 1 Background: It is unclear if cardiorespiratory fitness (CRF) in childhood can predict cardiovascular disease in adulthood and whether it can do so independently of adult risk factors.
Methods: This study followed 562 participants from childhood (aged 7-15 years in 1985) to adulthood (aged 36-49 years in . Time to finish a 1.6 km run was standardised by age and sex to estimate CRF in childhood. CRF in adulthood was estimated using physical working capacity at a heart rate of 170bpm. Echocardiogram was used to identify abnormal myocardial function and structure in adulthood, including reduced global longitudinal strain (GLS>-18% in 102/562 participants), left ventricular hypertrophy (LVH in 55/562), dilated left atrial (LA volume index>34 in 268/562) and increased LV filling pressure (E/e'>8 in 32/562).
Results: CRF tracks weakly through the life-course (r = 0.14, p < 0.001). Childhood CRF was negatively associated with abnormal GLS (OR = 0.76 [0.62, 0.92]), and was positively associated with dilated LA (OR = 1.33 [1.12, 1.59]) and LV hypertrophy (OR = 1.39 [1.01, 1.92]) in adulthood. There was no association with increased LV filling pressure. While the associations with abnormal GLS and dilated LA were independent of adult CRF, the association of LV hypertrophy was attenuated and rendered insignificant after adjusting for adult CRF. A simple predictive model including age, sex and childhood CRF could predict abnormal GLS in adulthood with good discrimination (C-statistic = 0.71 [0.66, 0.77]) -which was not significantly different from a predictive model using adult risk factors (p = 0.53).
Conclusions: CRF in childhood is an important and independent predictor of subclinical cardiovascular disease in adulthood. Background: Mechanisms for impaired exercise capacity in Ebstein's anomaly (EA) remain unclear. We performed cardio-pulmonary exercise testing, rest and exercise cardiac magnetic resonance (CMR) to explore associations between disease severity and exercise capacity.
Methods: In 13 un-operated EA patients (median age 13.5 years; M:F = 42:58%) percent predicted VO2 max (%VO2max) was determined. From rest CMR, indexed end diastolic volumes were calculated: right atrium (RA), atrialised RV (aRV), functional RV (fRVEDV), left atrium (LA), left ventricle (LVEDV). Three CMR based severity indices [A:(RA+aRV)/(fRVEDV+LA+LV), B:(RA+aRV+fRVEDV)/(LA+LV), C:(fRVEDV)/(LVEDV)] and tricuspid regurgitation fraction (TRF = fRV stroke volume-PA flow) were calculated. Pulmonary artery (PA) and aortic flow (AO) were measured at rest and peak exercise and cardiac index (CI) calculated.
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ciated with CI at rest (r = 0.84, p = 0.001) and exercise (r = 0.83, p = 0.001). fRVEDV and TRF were not associated with rest or peak exercise CI. aRV was associated with CI at peak exercise (r = −0.57, p = 0.05); RA was associated with CI at rest (r = −0.58; p = 0.05) and peak exercise (r = −0.53; p = 0.08).
Only severity index C was associated with CI at rest (r = −0.61, p = 0.04) and peak exercise (r = −0.57, p = 0.05). LVEDV was the only variable independently associated with %VO2max, rest and peak exercise CI on multivariate analysis. Conclusions: Our data highlight the importance of maintenance of LV volume on exercise capacity in EA and suggest interactions between the RA, aRV and LV rather than between fRV and LV as seen in other congenital cardiac abnormalities.
